This article argues that
introduction
This article accepts that environmental problems are complex and increasingly transnational in nature. It argues, on the basis of fieldwork data gathered in India, that the involvement of technical experts at the heart of courtroom decision making promotes better environmental results. The importance of experts is recognized in the view that 'experts define the regime of truth; they tell us what the world looks like, identify and quantify relevant variables, provide statistical measurements and risk analyses, and solve the equations that indicate the path towards increasing the aggregate level of well-being … Experts define the system'. 1 There is academic literature that defends the involvement of experts on the ground of their contribution to decision making. 2 Environmental decision making may involve science; 3 consequently, scientific expertise can provide appropriate solutions to technical or complicated environmental problems. Effective environmental governance calls for procedural values such as transparency, inclusion, deliberation and participation, which involve the input of experts, while at the same time offering collective and effective problem-solving solutions. These procedural values are perceived as integral to legitimating the processes and the institution seeking to impart environmental justice.
The prototypical expert decision maker plays a fundamental role in advancing the values and goals of institutions, organizations and legislation by offering expert knowledge. This function is widely supported, though it remains unsettled and debated. For instance, the gap between the production and use of expert knowledge has posed concerns about the extent of expert involvement and accountability in the environmental decision-making process. 4 Issues including identification and selection of an expert, homogenous or heterogeneous groups of experts, collegial and collaborative decision making, knowledge application and input to policy decisions challenge the legitimization and scientification of environmental decision making through experts and their expertise.
India's record as a progressive jurisdiction in environmental matters through its proactive judiciary is internationally recognized. 5 The neoteric National Green Tribunal of India (NGT or Tribunal)officially described as a 'specialised body equipped with necessary expertise to handle environmental disputes involving multi-disciplinary issues' 6is a forum that offers greater plurality for environmental justice. The NGT exercises wide powers and is staffed by judicial and technical expert members who decide cases in an open forum. It avails itself of adversarial, inquisitorial, investigative and collaborative procedures throughout the decisionmaking process. 7 This article focuses on the role of experts and their expertise within the NGT, acting as decision makers in environmental disputes. The experts are 'central', rather than 'marginal', to the NGT's normative structure. For the purpose of this article, the terms 'expert' and 'expertise' do not include judicial members but refer specifically to the technical members having a range of specialized scientific knowledge, which includes environmental sciences, environmental studies, environmental engineering, technology, ecology, forestry, plant sciences, soil sciences, zoology and related categories. Experienced scientists, practising ecologists and natural resource managers are considered as experts. 8 Thus, scientific expertise and its input into the decision-making process is vital for the character, decisions and working practices of the NGT.
Hereafter, the article is divided into six sections. The first (Section 2) presents the methodology, followed by a brief review in Section 3 of the science and its reliability, along with the value of expert testimony. Section 4 offers the theoretical framework encompassing epistemic communities and knowledge utilization. The following section offers an account of the genesis, establishment and statutory powers of the NGT, and Section 6 tests the theoretical framework by applying it to the NGT in the light of fieldwork data. Relevant, illustrative case law is also considered. The concluding section reviews the relationship of the NGT with other powerful environmental bodies and questions the future of the NGT.
methodology
This article builds upon and examines fieldwork data collected in India in 2014 and 2015. Specifically, it focuses on the involvement of the scientific bench members and their expertise in the decision-making process. I was afforded unique academic access to interview all NGT bench members. The Indian judiciary, working within a common law jurisdiction, remains particularly sensitive about its independence from politics and the integrity of its internal decision-making processes. In the United Kingdom (UK) the judiciary has become more 'open' to academic enquiry. 9 The Chairman of the NGT granted me permission to approach members of the regional benches as well as the principal bench in Delhi. Initial access was organized by the principal registrar in Delhi. Thereafter, regional registrars organized meetings with bench members in Pune, Bhopal, Chennai and Kolkata. The interviews were conducted in chambers during July and August 2014 and March and April 2015. Expert members and judicial members were interviewed. The Chairperson of the NGT was interviewed in Delhi. In total 110 interviews were undertaken. The interviewees included lawyers, litigants and non-governmental organizations (NGOs) with the aim of establishing both internal and external evaluations of the NGT. All interviews were semi-structured, followed the same set of questions, were recorded and subsequently transcribed. Individual permission to use all recorded material was obtained. I also observed cases before the five NGT benches.
My empirical Indian fieldwork (observations, recorded interviews and reported judgments) demonstrates the value of judge-scientists and their role in contributing to the NGT's decisions through an interdisciplinary approachan approach that focuses on reaching the best available solution rather than being limited to predetermined traditional legal remedies. Further, the work shows the visible impact of collective decision making between judge-lawyers and judge-scientists in the formulation and implementation of policy development, as is illustrated by the selected NGT judgments reviewed in this article. In India judicial activism is of particular importance as it is a response to the limited effectiveness of both political leadership and administrative authorities in discharging their constitutional and administrative duties. 10
questionable science and expert testimony
The involvement of experts and expert knowledge in policy and decision making commands an important place in academic discourse. Nevertheless, the relationship of science and politics is and remains problematic, and is subject to widespread debate. Sectional interests, including government, industry and commercial capital, may underwrite or promote research to serve their particular interests. 12 Indeed, a simple reliance on science for explanations or for development has had its own pitfalls, as was illustrated by the fatal technical design flaws of Comet passenger planes, the technically debated responses to bovine spongiform encephalopathy (BSE or mad-cow disease), and the Cumbrian sheep farmers' challenges to the responses of the government's scientific advisers to the Chernobyl contamination of their land. 13 Additionally, science may be captured by politicians, as was experienced in the former USSR by Stalin and his catastrophic farming policy or the government response to the AIDS crisis in South Africa. 14 A consequence is that the objectivity of science is now questionable as policy issues are discussed and resolved. Objection to the neutrality of science is reflected in the view that it is rooted in wider social, political and economic contexts. What is clear is that the research on expert roles is mostly theoretical. While theories are well developed, there is only limited empirical evidence to support these changes and procedures. 15 However, the introduction of scientific determinants, as presented by experts, into legal rationality, as exercised by the judiciary, raises the question of the role and limits of judicial creativity. Should the judiciary be acknowledged as authorized to exercise such expansive powers? If yes, the question arises of whether judges are fit for purpose? Seldom are judges scientifically trained; therefore, they may be ill-informed assessors of the claims of paid or retained scientific experts who enter court offering fact-based evidence on behalf of a party to the case. 16 It has been suggested that inadequately trained judicial 'gatekeepers' lay themselves open to be overwhelmed by (Bloomsbury, 2010) 'The Court has had before it a case on international environmental law of an exemplary nature, a 'textbook example', so to speak, of alleged trans-frontier pollution; yet, the Court has approached it in a way that will increase doubts in the international legal community whether it, as an institution, is well placed to tackle complex scientific questions'. junk science. The common law courtroom is the forum for adversarial advocacy, which sometimes involves the participation of numerous expert witnesses advancing differing and competitive scientific evidence. An outcome can be a battle of scientific opinions where strongly held positions are debated and further tested, deconstructed and challenged. 17 The court may be particularly vulnerable where one financially strong party can advance a parade of scientific experts. 18 The courts are aware of the dangers of unproven science, as explained by Lord Phillips in Sienkiewicz v. Greif UK Ltd, 19 in which the court recognized that scientific evidence may have limitations: 'epidemiological data may not be reliable' as science is still ignorant 'of how causation in fact occurs … There is a real danger that so-called "epidemiological evidence" will carry a false air of authority'. 20 A potential consequence is that courtroom truth and legal rationality can be affected or replaced by questionable, biased or 'purchased' scientific knowledge. 21 This article does not address the challenging issues within the sociology of knowledge, which include the multiple roles of experts vis-à-vis policy creation and its promotion. The relationship of science and policy has generated a body of lively and disparate opinion and literature beyond the limited scope of this article. Nor does the article consider the relationship or functionality of the expert witness introduced into the courtroom in order to promote the case of a litigant. The article accepts that there may be several, alternative or competing scientifically based solutions to a problem rather than stating there is a solitary solution: 'the solution'. These may be advanced to the court by retained expert witnesses or scientifically based evidence may be generated within the court by its 'in house' scientific experts. Thus there is both 'flexibility' and 'uncertainty' in science.
This article traces and evaluates the way in which, by an Act of Parliament in India, a symbiotic relationship has been created between legal and scientific experts operating as joint decision makers and adjudicators of environmental conflicts within the context of a nationally functioning tribunal. The courtroom is a place of dispute resolution. It is not a 'maybe-discussion' forum where policy is debated or negotiated among interested and sometimes powerful interest groups. The consequence of its statutory establishment and function is that there are always decisions that declare formal winners and losers.
Any potential discord within the courtroom between science and law has been addressed by the NGT through its appointment procedures, its choice of scientific experts, and its public and private decision-making processes. This article considers 17 the efforts of the NGT to reach good decisions that involve and reflect 'good science' by centralizing scientific experts, as full court members, within the decision-making process, thereby promoting a collective, decision-making, symbiotic, interdisciplinary bench that seeks to harmonize legal norms with scientific knowledge.
theoretical frameworkepistemic communities and knowledge utilization
Political science scholarship offers an analytical tool which can be applied to the NGT in order to unwrap and review the data presented in this article. Thus, there is here a transmigration of theory and its application from one discipline to another social science: political science to law. The concept of 'epistemic communities' is usually applied by political scientists for a 'clearer theory of state' and for 'formulating interest and reconciling differences of interest'. 22 Peter Haas describes distinctive features of 'epistemic communities' as: networks … often transnationalof knowledge-based experts with an authoritative claim to policy relevant knowledge within their domain of expertise. Their members share knowledge about the causation of … phenomena … and a common set of normative beliefs about what actions will benefit human welfare in such a domain. Members are experts with professional training who enjoy social authority based on their reputation for impartial expertise. 23 The validation of the 'epistemic communities' claims of expertise and impartiality are judged by external social standards such as 'peer review, non-political appointment based on merits to authoritative panels, track record, publications and training'. 24 The engagement of the NGT's scientific experts in the decision-making process is akin to Peter Haas's concept of 'epistemic communities' operating within an environmental regime. It is suggested that the involvement of experts as 'constructive science scholars' in environmental decision making is subject to similar analysis.
Further, it is suggested by Lorna Schrefler that interactive scientific expert involvement increases structural output in an institution, governance or political order. 25 She argues that expert knowledge and expertise play a key role in the successful functioning and credibility of independent regulatory agencies (IRAs) based on the premise of 'technical policy makers operating in isolation from political factors'. Schrefler states: 'IRAs are considered as central producers and users of policy relevant knowledge. In-house expertise is often a core feature of their independence'. 26 The use of scientific knowledge provides legitimacy in output via this expertise coupled with the requirement to publish reasons to justify their regulatory decisions.
Upon reviewing the academic literature on the importance and use of expertise by policy makers, Schrefler constructs three principal approaches to knowledge utilization: instrumental, strategic and symbolic. The rationale underpinning these approaches is based on the use of expertise provided that the 'experts are the fabric from which the organization is cut'. 27 These approaches are hereafter applied and tested through the data acquired in respect of the NGT and its expert members.
The symbolic usage, often referred to as the 'logic of appropriateness' and decoupled from policy decisions, aims to gain legitimacy and strengthen the agency's reputation as a credible player in the policy arena and conforming to external expectations and pressures.
The instrumental use of knowledge is associated with the agency that identifies the best solution for the issue at stake. The problem-solving approach lies in an agency's need to perform its mandate and deliver outputs in line with the goals it has assigned itself or received from the political principals. The problem-solving abilities can be chosen to tackle 'specific policy issues in [the] short term, but also to cope with future problems by accumulating relevant expertise'. 28 The third type of knowledge utilization is strategic in nature and is subdivided into two categories: political and substantiating. The strategic political usage, as Weiss defines it, is 'tactical use of knowledge', 29 which expands the powers and resources of the regulatory agency in order to convince the 'political principals to review/extend the agency's mandate'. 30 The strategic substantiating approach involves well-crafted scientific knowledge which justifies and supports a predetermined or preferred policy solution. It can also serve as 'ammunition in an adversarial context'. 31 Expert knowledge may be employed in different ways and it does not require each IRA to routinely adopt an identical approach to scientific knowledge. Schrefler recognizes that empirical testing of different approaches to knowledge utilization is currently limited as 'it is relatively difficult to operationalize and measure expert knowledge utilization variables and, more broadly, to distinguish the influence of expertise from other factors affecting policy decisions'. 32 Variables such as availability of adequate human and financial resources, the level of disagreement over policy values and goals between the actors involved in the policy environment, the power distribution between the agency and its principal(s); pressures from different categories of stakeholder are likely to affect the production and use of scientific knowledge by IRAs. To overcome this limitation, Schrefler suggests 'employing qualitative methods as process tracing and case studies' in order to better understand 27 Lawrence, n. 1 above, p. 193. 28 
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Transnational Environmental Law, 5:1 (2016), pp. 175-205 the conditions that lead to different uses of knowledge utilization in policy making, which could be relevant for experts inside and outside a regulatory agency. The creation of IRAs offers structures to allow the utilization of expert knowledge and IRAs can thereby perform their functions in an impartial and neutral manner. However, this assumption, according to Schrefler, is difficult to defend as a simple use of technical power inevitably results in political consequences. To quote, 'regulatory policy making is better depicted as a continuum ranging from "government of experts" to "government by politicians". We have to accept that a portion of regulatory policy making is political'. 33 In order to ensure that the use and production of expertise are legitimate, Schrefler concurs with Vibert's claim for 'an independent but accountable locus for policy making' embedded in 'an effective procedural and organizational set up'. 34 Although Schrefler's work focuses on IRAs, the superimposition of her theoretical analysis of experts onto the NGT produces credible evidence that supports her analytical framework. Like IRAs, the NGT is a creation of statutory legislation and its constitution and powers are set out in the National Green Tribunal Act 2010, 35 which also guarantees its independence from political interference or control. Accountability is achieved by a series of established procedures and appeals, operational both in courts of law and in the Tribunal. The decisions of the NGT are not subject to judicial review as are IRAs, but they are subject to review by appeal, to the Supreme Court. Further, the proceedings of the NGT take place in open court, reflecting commonly accepted established rules and procedures. Judgments and associated reasons are also given in open court. Thereafter the decisions and their rationale are available for media and public scrutiny as they are published on the internet as case reports. 36 As in Schrefler's work, the presence of the expert who is fully integrated, accepted and operational within the institution is recognized as a key and unique factor contributing to the ultimate decisionnow a legal decision rather than the creation of a policy. Consequently, this article proceeds to apply her analysis to the fieldwork undertaken at the NGT with special reference being paid to the scientific experts sitting alongside lawyer judges, which allows them to input their scientific knowledge and contribute as equal partners to the decision-making process.
The legitimacy of the NGT's environmental decision making rests in part upon its inclusive and participatory in-house, scientific expertiseit being an important feature within the decision-making process. The interface between science and law is particularly visible in the case of the NGT, where the scientific experts with environmental knowledge work alongside legally qualified judges as collective environmental decision makers of homologous standing.
In this context, I advance my empirical Indian fieldwork to analyze the NGT's scientific 'epistemic community' and its practical application. 33 Ibid., p. 76. 34 Ibid. 35 The National Green Tribunal Act 2010, the Gazette of India Extraordinary (No. 19 of 2010). 36 NGT website, n. 6 above.
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The role of India's judiciary in securing the enforcement of rights outside statute law but within the constitutional mandate promoted public interest litigation (PIL) in the 1980s. 37 PIL is a broad-based, people-orientated approach, which promotes access to justice through judge-made processes and remedies. PIL revolutionized the judicial procedure by introducing three procedural innovations: (i) expanded standing;
(ii) non-adversarial procedure; and (iii) wider remedial action as a result of expanded frontiers of fundamental rights, 38 particularly the right to life under Article 21 of the Constitution of India. 39 Environmental PIL is a product of the courts' response to inaction by the state or the wrongful action of state agencies in performing their statutory duties, which has resulted in endangering or impairing the quality of life of people as guaranteed by Article 21 of the Constitution of India. 40 The state is under a duty to enforce this constitutional right by devising and implementing a coherent and coordinated programme for the well-being of the population. Failure on the part of the state prompted judges to issue brief interim directions entitled 'continuing mandamus'. In this context, PIL is considered a 'wheel of transformation' providing access to justice, inter alia, to victims of environmental degradation. In the past two decades courts have locked together human rights and the environment and entertained PIL petitions from various quarters seeking remedies, including the issuing of guidelines and directions in the absence of legislation. 41 The proactive judiciary, acting as 'amicus environment', has produced a major shift in the environmental landscape of India and has also declared and promoted the principles of sustainable development and the precautionary and the polluter pays principles as elements of fundamental law. 42 The active engagement of the Indian judiciary in imparting environmental justice nonetheless raised concerns about the effectiveness of PIL. This was in relation to the rapidly increasing number of petitions, complex technical and scientific issues, unrealistic court directions, and individual judicial preferencesoften personality driven rather than reflecting collective institutionalized adjudicationas well as the 37 'Report on the National Juridicare: Equal Justice -Social Justice', Indian Ministry of Law, Justice and Company Affairs (1977 issue of creeping jurisdiction. 43 Although the Supreme Court created a procedure that allowed indigents and concerned citizens to access the courts via PIL, it did not prove to be the much heralded 'magic bullet'. 44 In particular, the Supreme Court of India was concerned with the complexity and uncertainty that underpinned scientific evidence presented to the court. 45 Such externally generated evidence created tensions, in fears expressed by claimants and assurances given by the defendants. There was judicial concern about its ability to evaluate and incorporate this scientific input in complex environmental cases. Uncertainty becomes a problem when scientific knowledge, claims and counterclaims are institutionalized into policy making as a basis for decision making by the court. Scientists may refine, modify or discard variables or models as more information becomes available. However, agencies and courts must make choices based on existing scientific knowledge. In addition, evidence generally presented in a scientific form may prove to be difficult to test or refute. Therefore, inadequacies in the record arising out of uncertainty or insufficient knowledge may not be properly acknowledged or considered. 46 The Supreme Court of India, in three important judgments, advocated the establishment of environmental courts. In M.C. Mehta v. Union of India, 47 Indian Council for Enviro-Legal Action v. Union of India, 48 and A.P. Pollution Control Board v. Professor M.V. Nayudu, 49 the Supreme Court observed that as environmental cases frequently involve assessment of scientific data, it was desirable to set up environmental courts on a regional basis with a legally qualified judge and two experts, to undertake relevant adjudication as part of a faster judicial process. It was suggested that the Law Commission of India examine this matter.
The Law Commission of India, in its 186 th Report on the Proposal to Constitute Environment Courts (2003), recommended the establishment of environmental courts. This recommendation was based on a review of the technical and scientific problems that arose before the courts and the inadequacy of judicial knowledge on the scientific and technical aspects of environmental issues. The Commission was minded that, in seeking a balanced decision in such cases, 'environmental courts' with scientific as well as legal inputs would be better placed to reach a determination. 43 Such courts could have wider powers in order to make local inspections and hear oral evidence from resident panels of environmental scientists. 50 In 2009 when the Green Tribunal Bill was debated in Parliament, 51 the NGT was mooted to be 'one element of a reformist approach to environmental governance'. 52 The government proposed the creation of a circuit system for the new tribunal. Innovation and change were needed; this occurred through the establishment of the NGT after the passing of the National Green Tribunal Act in June 2010. 53
Statutory Powers
The NGT decides cases relating to environmental protection and conservation of forests and other natural resources, including the enforcement of any legal right relating to the environment, and it provides relief and awards compensation for damage to persons and property. The NGT was established on 18 October 2010 and became operational on 5 May 2011, with New Delhi selected as the site for the principal bench. 54 The Ministry of Environment and Forests (MoEF), Government of India, issued a notification, on 17 August 2011, establishing regional benches of the NGT in Bhopal, Pune, Chennai and Kolkata to cover the central, western, southern and eastern zones of India. 55 The NGT's composition, jurisdiction, powers and procedures are construed by reference to the provisions of the NGT Act 2010. 56 This enactment is read and construed cumulatively to achieve objectivity in examining dimensions of the jurisdiction of the Tribunal and to interpret the relevant provisions for securing the fields in which the Tribunal can effectively settle disputes or issues relating to environmental jurisprudence within the framework of the NGT Act. 57 The NGT is a multi-faceted and multi-skilled body in which the joint decision makers hold relevant qualifications and appropriate work experience either in law or in technical fields.
The NGT is vested with three forms of jurisdiction within the framework of the NGT Act 2010: original, appellate and special jurisdiction. 58 substantial question relating to the environment. 60 This includes the enforcement of any legal right relating to the environment and such questions that arise out of the implementation of the enactments specified in Schedule I to the Act. 61 The subject matter of an original application should therefore be a civil case and relate to a substantial question concerning the environment. The appellate jurisdiction is controlled under section 16 of the NGT Act 2010. The Tribunal is the appellate authority competent to decide questions of law and fact against orders and decisions passed by authorities under the enactments specified in Schedule I. 62 The power is of a wide and overriding nature and may be exercised ex debito justitiae (that is, in the interests of justice). 63 An aggrieved person has the right to approach the Tribunal under its original or appellate jurisdiction, and it is important to note that the 'aggrieved person' in environmental matters has been given a liberal and flexible interpretation. 64 In environmental matters, the damage is not necessarily confined to the local area as the effects of environmental degradation might have far-reaching consequences going beyond the immediate locality. Therefore, an aggrieved person need not be a resident of the local area: any personwhether a resident of that particular area or not and whether personally, directly or otherwise aggrievedmay approach the Tribunal. Section 15 of the NGT Act 2010 provides the Tribunal with special jurisdiction to order relief and compensation to victims of pollution and other environmental damage arising under the enactments specified in Schedule I, for restitution of damaged property and for restitution of the environment in such areas as the Tribunal may think fit. Thus, the dimensions and areas in which the NGT may exercise jurisdiction are very wide. The NGT is mandated to pass orders, decisions and awards in conformity with sustainable development, and the precautionary and polluter pays principles. 65 In M.P. Patil v. Union of India 66 the Tribunal observed: the three principal maxims governing the field of environment are the sustainable development, the polluter pays and the precautionary principles. Under the Indian environmental jurisprudence, these three principles are statutorily prescribed. Development may be carried out to satisfy the need of a developing society but it has to be regulated so as to satisfy the requirement of preservation and nurturing of the natural resources, which are the real assets of the society. 67 The NGT is a fulcrum for sustainable development, but striking a balance between the environment and development continues to be both complex and contentious. The article proceeds to consider the use of expert knowledge in applying the abovementioned principles in deciding environmental disputes.
applying theory to the ngt
This section deals with the important theoretical work developed by two political scientists, Peter Haas 68 and Lorna Schrefler, 69 although neither has applied and tested his or her work within an adjudicatory institution, such as the NGT. Haas has characterized epistemic communities as being made up of experts with professional training, enjoying social authority based upon the reputation for impartial activities. Schrefler's contribution to this article concerns the application of her theory of knowledge utilization as embedded in a specific procedural decision-making tribunal: in this case the NGT. The section starts by applying Haas's work and is followed by relating Schrefler's knowledge utilization to the NGT.
Expert: Value
A scientific consensus that applies regulations and promotes scientific input focusing upon environmental sustainability and human welfare creates the 'epistemic community'. The 'community' is composed of neutral, scientific experts who are active contributors within a decision-making, legal forum: the NGT.
The diverse scientific expertise lends further credence to the environmental legitimacy of the NGT. The 'epistemic qualities' of the experts as competent individuals, who are recognized as national and international experts in a range of environmental areas, promotes independence from any party line, organizational bias or corporate association. The NGT benches include scientists with expertise in environmental sciences, environmental engineering, environmental governance, environmental safeguards, industrial and urban environmental management, urban environmental pollution, environmental law and policy, and forestry. The status of NGT experts as 'nationally and internationally recognized specialists' can be judged by external indicators. These include previous appointments to high-level committees, representing India in environmental issues, drafting and negotiating multilateral environmental agreements, peer-reviewed publications, and recognition through professional awards. 70 The value of expert bench members is acknowledged and appreciated by the judicial members. Judge 1 stated: 'The expert members come with wide knowledge. Professors, technocrats and administrators with wide environmental knowledge are a part of the NGT decision-making process. Their contribution is substantial'. 71 Judges 2 and 5 added: 'The real solution comes from the expert members. The input of expert members is much more valuable for environmental matters'. 72 Judges 3 and 6 commented: 'This is the speciality of the Tribunal which has not only judicial talent but also expert talent. This is a peculiarity of the Tribunal. It is a balanced way of doing work'. 73 The scientific input of the experts on the five benches is appreciated by those who appear before them as lawyers or as litigants. For instance, Senior Lawyer 1 stated: 'The presence of expert members on the NGT bench is a step in the right direction. The expert members better understand and deliberate the complex environmental issues. Expert members have specialist knowledge on environmental matters which many a time the lawyers do not have'. 74 Senior Lawyer 2, with 25 years' standing and an amicus appointed by Bench 4, told me: This is a bench having an expert member with relevant expertise and is a body predisposed to environmental issues. You do not have to argue why you are here but you have to argue your case. Judges in the High Courts of India are not necessarily acquainted with environmental law and the lawyer has to start from scratch. However, in the NGT, the expert member knows and understands the problem. I have seen expert members asking questions which both parties have not thought of. 75 Young lawyers in Pune and Chennai felt that the expert members introduce ecological awareness and try to resolve the problem rather than simply decide the case. This offers a steep learning curve for many lawyers. To quote:
The composition of the NGT bench with its expert member is an effective way to deal with environmental matters. The High Court or the Supreme Court judges fail to understand the environmental issues. A bench of this kind with an expert member is creating new environmental jurisprudence. The expert members help young lawyers understand environmental issues. 76 Litigants also praise the bench composition. Litigants 1, 2 and 3 stated:
The NGT is our only hope because there are experts sitting who understand the problem. We are ordinary citizens who daily see the environmental destruction and its impact on us and future generations. Honestly, the environment is a sensitive issue which should only be handled by experts. Our experience has been tremendous in the NGT benches. We are attending the case in person and have come three to five times to the NGT. Judges are very sensitive and understand what we have placed before them and are able to take our cause without us knowing the law. For us this is a heartening experience. This NGT is a life saver.
[The] NGT has given us justice and in future we will get justice because the judges are experts who are concerned about the environment and understand what they are saying. Most importantly, this we do not find in other courts, such as the High Court. 77
Expert: Neutrality
At present there are ten professionally qualified, expert members of the NGT, although there is a strong case in favour of increasing the number of expert members on the regional benches. 78 They must have a minimum of 15 years' experience in the relevant field or administrative experience, including five years' practical experience in environmental matters in a reputed national-level institution or central or state government. 79 Court 1 has six expert members (three sitting in two courts) whereas Courts 2 to 5 each has one scientific member. These experts, working alongside legally qualified judges, constitute an interdisciplinary decision-making body.
The selection process of the Tribunal members is structured to minimize executive influence. The process of selection is set out in the National Green Tribunal Appointment Rules. 80 This appointment process promotes transparency, accountability, neutrality and independence. In Wilfred J. v. Ministry of Environment and Forests, 81 the NGT observed:
There is nothing in the provision of the NGT Act that directly or even by necessary implication is indicative of any external control over the National Green Tribunal … [The] Ministry of Environment and Forests is merely an administrative ministry for the National Green Tribunal to provide for means and finances. Once the budget is provided, the Ministry cannot have any interference in the functioning of the National Green Tribunal. The entire process of appointment and even removal is under the effective control of the Supreme Court of India, as neither appointments nor removals can be effected without the participation and approval of a sitting judge of the Supreme Court of India. The administration is merely an executing agency within the framework of the Act. 82 Judge 1 of the NGT informed me that he identified himself as the leader of a team that he was involved in selecting. He sought the necessary experience, expertise, character and awareness that would make them effective judges of environmental matters throughout India. Judge 1 stated: 'I am really very happy with the experts. All the experts have been picked by me. I was a judge of the Supreme Court and the Chairman of the Selection Committee. So I have made some contribution in this regard. I find these people extremely good in their field'. 83 India's patronage culture of providing sinecure, post-retirement assignments to former judges, senior administrators and technocrats in judicial and quasi-judicial bodies at the national and state levels has been questioned and accusations made of 78 NGT website, n. 6 above. 79 The NGT Act 2010, s. 4(1), provides that the NGT is to consist of a full-time chairperson and no fewer than 10 (but subject to a maximum of 20) full-time judicial and expert members; s. 5(2) spells out that the judicial members must have the requisite legal expertise and experience and the expert members will include technical experts from life sciences, physical science, engineering or technology. 80 
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Transnational Environmental Law, 5:1 (2016), pp. 175-205 'give and take'. 84 Suggestions such as a transparent selection process or a 'cooling off period' of three or four years before accepting any such positions have been made to dissuade the 'senior and most respected people' on the verge of retirement from improper or questionable association with corporations, institutions or people of influence. In Kalpavriksh v. Union of India, 85 for instance, the NGT addressed the issue of relevant qualifications being required for MoEF appointments to committees dealing with environmental issues, specifically the Ministry's Expert Appraisal Committee (EAC) and the State Expert Appraisal Committee (SEAC). The Tribunal asked the Ministry to provide revised eligibility criteria and specific requirements for persons to be appointed as chairperson and members of the EACs and SEACs in accordance with provisions of the Environment Impact Assessment Notification 2006. Further, a note of caution was added: 'If people who are not strictly qualified and eligible in the field of environment are selected … The obvious result would be improper application of mind. … It would lead to improper consideration and disposal of application for clearance filed by the project proponent'. 86 A US environmental judge informed me that 'the Tribunal is a proven model for my state as its bench is comprised of independent, carefully appointed judges who are unafraid of making difficult decisions.
[The] NGT is an example of informed judicial courage'. 87 For the NGT the statutory provisions act as a benchmark for a rigorous appointment process subject to public scrutiny. This reduces the possibility of cronyism and encourages independent and impartial decisions leading to transparent, effective environmental decision making, which in turn promotes awareness and trust amongst the citizenry. Interview data with court lawyers and litigants demonstrates that they ultimately appreciate a selection procedure that results in the appointment of qualified scientists who apply their expertise to make informed decisions that promote environmental justice. 88
Schrefler's Variables
Schrefler's work suggests that undertaking effective, empirical institutional research is limited by the presence of variables such as multiple external stakeholders that seek to pursue their claim to participate in environmental regulation. Schrefler states that 'the higher the number of stakeholders, the greater the degree of conflict, as each player is likely to generate conflicting pressures and demands on the agency'. 89 Fortunately, the NGT, as a judicial body, enjoys a high, although not absolute, degree of jurisdictional immunity from the advances of the stakeholders and, indeed, it acknowledges them largely on its own terms, such as through the 'stakeholder consultative adjudicatory process'. 90 These consultations take place on the NGT's premises and stakeholders are invited to participate under the jurisdiction, procedures and chairmanship of the NGT.
Further, the NGT has been shielded from the potentially challenging agendas of external stakeholders by the well-established doctrine in India of the independence of the judiciary. 91 While it is clear that the decisions of the NGT are subject to appeal to the Supreme Court, 92 what is not open to appeal is the internal, confidential, decision-making process itself. This process is not public, although this article, through its detailed fieldwork, identifies and explains the internal decision-making process that is founded on the 'principle of collegiality'. Thus, in the absence of effective pressure from external stakeholders, the NGT benches have exercised judicial independence, 93 which has allowed the NGT to develop its own internal decision-making process. The small number of bench members, exercising a jointly constructed decision-making procedure in a private setting, produces a sense of collegiality and reduces the importance and influence of external stakeholders.
It is clear that scientific expert involvement through the process of 'collegiality' offers an effective way to generate enhanced legitimacy and public approval. Harry T. Edwards notes that collegiality results in a 'process' which creates conditions that ultimately produce a principled agreement: the judgment. 94 He does not accept that collegiality is founded simply upon friendship, homogeneity or conformity. Instead it is a matter of common concern to get the law right. To quote: 'Collegiality plays an important role in mitigating the role of partisan politics and personal ideology by allowing judges of different perspectives and philosophies to communicate with, listen to, and ultimately influence one another in constructive and lawabiding ways'. 95 This is not to deny that individuals have personal, social or political positions that might influence their decisions, but rather that the overriding process of collegiality helps to ensure that decisions are not pre-ordained as a consequence of these extraneous relationships, thoughts and influences. This process is not unistructural; it is a sophisticated combination of rules, customs, routines, legal obligations, leadership skills, mutual trust, personal confidence and the shared belief in common goals. Together, these qualities create the process of collegiality.
Strong, positive collegial relationships allow and promote judicial independence of mind and discussion resulting in an interdependent and interdisciplinary decisionmaking process. This interdependence ensures that each person's intellectual and 90 
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Transnational Environmental Law, 5:1 (2016), pp. 175-205 judicial strengths are recognized and introduced to the collective decision-making process. It allows each judge to check his personal position with that of an alternative view from a possibly better informed or experienced colleague. Edwards welcomes and promotes diversity. He welcomes the idea that 'differences in professional and personal background, areas of expertise … diversity among the judges make for better informed discussion'. 96 Collegiality has a function in institutionalizing judges into shared understanding and action, particularly if the size of the bench is small. Deliberation, conformity and cohesion are reflected in the teamwork and collective practice exercised throughout the five NGT benches. The lead provided by Judge 1 to the teamwork practice is based upon a collaborative approach. According to Judge 1:
What we do is to have a pre-hearing conference and a post hearing conference. Normally, even while passing a small order, I like to interact with the judicial and expert members so that there is complete coherence and unanimity because sometimes what you think may be wrong and what the other person may suggest is right. I give full margin to that possibility. Secondly, whosoever authors the judgment, we have a pre-writing session where we discuss the facts and I and other judicial members state what is the law and the legal position. Then the experts tell us the technical aspects. I ask the technical members to give me a short note. Then we consider it. Then I, or another judicial member or expert member prepares a draft. Next we deliberate the draft. Then we get in writing an agreement by each expert and judicial member. Ultimately, the judgment is finalised. 97 Experts 2, 3 and 6 find this process of drafting a judgment to be extremely valuable. They agreed that:
We always have a discussion on the important issues before we go to the court. But also before writing a judgment a technical note is required by the judicial member who is writing the judgment. Often the entire technical note is reproduced and forms part of the judgment. We have never had a dispute as we always discuss and have an agreement before we pronounce the judgment. The final judgment is always written in a draft form circulated to all the members before signing the judgment. Every member reads it and has a right to correct, delete or modify [it] even if it is a major part of the judgment. Finally the judgment is signed and pronounced. This is an internal unwritten practice followed in [the] NGT. 98 Teamwork, 99 consensus and clarity, 100 and the blending of opinions and expertise 101 are characteristics and terms commonly expressed by the regional judges. 102 My fieldwork suggests there is a close personal and working relationship between Tribunal members, which in part reflects the small numbers on each bench.
There appears to be no hierarchy, disciplinary priority or external pressure that determines a scientific or legal bias in their decision-making process. Their accounts of their internal operating processes and interpersonal relationships reflect the recognition of seeking a common goalthat of environmental justice.
The Application of Expert Knowledge
Schrefler identifies three possible uses of expert knowledge by regulators: (i) symbolic (strengthening the agency's reputation and legitimacy; such knowledge is decoupled from policy decisions); (ii) instrumental (identifying the best solution to a given problem); and (iii) strategic (advocating a pre-defined policy position or providing arguments to expand the power of the agency). 103 My fieldwork highlights the contribution of judge-scientists to the NGT's environmental decision making through the independent application of science free from political considerations. It shows how the participation of scientific expertise in various cases and interviews reveals the different typologies of the use of expert knowledge. It provides an opportunity for the empirical application of Schrefler's categories.
Symbolic
The symbolic use of expertise is reflected in the NGT as it is a specialized body equipped with the necessary expertise to handle environmental disputes involving multi-disciplinary issues. A five-bench judgment in Wilfred J. v. Ministry of Environment and Forests 104 stated that 'the Tribunal must inspire confidence and public esteem. It should be manned by expert minds and persons of judicial acumen and experts from the relevant field with capacity to decide cases with the judicial members. The Tribunal should have [an] effective and efficacious mechanism'. The NGT is regarded as a forum for testing the idea that economic advancement is tightly wired to public safety, and to the security of water, air, and land. 105 In Braj Foundation v. Government of Uttar Pradesh 106 the Tribunal stated:
It is clear that the NGT is distinct from other tribunals either created as per the provisions of the Constitution of India or otherwise. It is a constitutional creature with a specific purpose on the basis of certain principles like sustainable development, [the] precautionary principle and [the] polluter pays principle. The NGT, which proceeds to adjudicate … disputes which involve substantial questions relating to [the] environment, consists of expert members apart from judicial members … there is nothing to presume that the NGT is either subordinate to any High Court or under the powers of superintendence of any High Court. 107
Instrumental
Instrumentally, the NGT experts believe in a problem-solving approach by advancing scientific inputs into the decision-making process, which subsequently filters through to improve environmental management. This innovative development by the NGT moves traditional, single-issue, legal dispute 'adjudication' between the disputing parties beyond the 'courtroom door' in its implicit and sometimes explicit creation of scientifically justified policy, which seeks to ensure minimal damage to the environment and the protection of the larger interest of society. Expert 5, for instance, illustrated the instrumental use of expertise and its consequential wider impact by reference to the cutting of trees. He stated:
Where there are gaps or limitations in the policy, the NGT inter[ven]es and gives directions to the government to incorporate the same. For example, cases were filed against the cutting of fully grown trees in Delhi due to various developmental activities. There were no policy guidelines by the MoEF to state governments or urban bodies. I asked the authorities about exploring the possibility of translocating the trees elsewhere depending upon the season, soil, species, age and other factors. Accordingly, guidelines were issued to the MoEF to incorporate translocation of trees as a mandatory policy prescription before permitting the cutting of trees. 108
The case of Asim Sarode v. Maharashtra Pollution Control Board 109 identified the use of Expert 7's expertise in a judgment which develops a scientifically based approach to the problem of the disposal of used tyres. This expert member considered the urgent need to develop regulations to deal systematically with the issue based on the 'life cycle approach', considering the pollution potential, data on tyre generation, technology options, techno-economic viability and the social implications on the basis of the principles of sustainable development and the precautionary principle. 110 The judgment reflects the scientific input of the expert member and suggests approaches, such as extended producers' responsibility, advanced recycling charges, common facilities and use of bar coding, to ensure the effective collection and disposal of used tyres.
The NGT, in its commitment to resolve environmental issues, may adopt an investigative procedure, thereby suggesting the instrumental use of knowledge. This procedure, upheld by the Supreme Court in Ministry of Environment & Forests v. Nirma Ltd, 111 involves the inspection of affected sites by expert members. 112 The purpose of site inspection is to compare and contrast contradictory claims, positions and reports filed by the respective parties. The use of Expert 6's expertise in a municipal solid waste case explains this point. According to Expert 6:
Normally we go into the details of technical and scientific aspects of the issue and its impact. We also conduct local inspections at the site and examine the prevailing conditions. We discuss the situation with the people inhabiting the area. We go into the entire submission of parties and look into the feasible options to solve the problem. For example, in the state of Punjab, municipal solid waste (MSW) is a big problem and the litigation is pending before us. Punjab generates 4250 tons of MSW every day. I drafted a model action plan for the handling of the MSW based upon important principles, namely, effective segregation, collection and transportation; maximum resources recovery; effective treatment; and safe disposal. The copy of the model action plan was circulated to the Bhopal bench on their request so that the same could be replicated in the state of Madhya Pradesh. Eighty percent of pollution in India is because of sewage due to rapid urbanization. A facility, if fully established and made optimally operative, would not only help the public at large but would largely serve the purpose of environmental protection. 113 The NGT, in Pathankot Welfare Association v. State of Punjab, 114 gave effect to this model action plan for solid waste by pronouncing it as general law. Encapsulating such a wide-ranging policy within the judgment promotes the larger public interest and dramatically expands traditional judicial functions associated with case management and disposal of the individual case.
The stakeholder consultative adjudicatory process is the most recent of the NGT's problem-solving procedures. It demonstrates the instrumental usage within the formal structure of the NGT of both internal and external experts in parallel with the stakeholders in order to understand and seek solutions to issues of national importance. Judge 1 stated:
For [the] protection and preservation of the environment, all stakeholders involved in the consultative adjudicatory process for [the] enforcement of environmental law have to come together and act. It is not applicable to a day-to-day case or a party-to-party case. This process is applicable to cases of wider ramification involving major issues like river cleaning or air pollution. Major issues having a public impact either on public health, [the] environment or ecology can be better handled and resolved when stakeholders are brought together with the Tribunal's scientific judges for eliciting the views of all concernedgovernment, scientists, NGOs, public and the NGT. Stakeholder process will provide a greater element of consent rather than opposition to a judgment. 115 Expert 2 echoed the same opinion by identifying the ongoing Yamuna river 116 and air pollution 117 cases as illustrations of the new stakeholder consultative adjudicatory process. 118 Efforts are being made here to ensure that the scientifically driven judgments reflect the interests, expectations and plans of the stakeholders in order to produce a decision which supports sustainable development and the wider public interest.
Schrefler also states that instrumental usage can be adopted by an agency 'to develop and strengthen its ability to cope with thorny policy problems in the future'. India's environmental issues that reflect its economic development policies are an ongoing challenge which is regularly faced and addressed by the NGT. It is in this context of current and future challenges that the use of the expertise of Expert 5 became central in the matter relating to the Biosphere Reserve (BR), particularly the sensitive Achanakmar-Amarkantak Biosphere Reserve (AABR), the subject matter of Narmada Khand Swabhiman Sewa v. State of Madhya Pradesh. 119 The AABR is included in the world network of BRs under the UNESCO programme. The scientific expert, in the judgment, suggested the introduction of a policy change to integrate aspects of biodiversity protection and commercial activities in the BRs. Such policy should critically assess sustainability and be accompanied by a set of related quantitative, qualitative and descriptive attributes, identified by means of the preparation of a landscape plan to be followed by a detailed environmental impact assessment (EIA) on the principle of sustainable development. 120
Strategic
Schrefler's framework recognizes the exercise of expert knowledge for political and substantiating purposes. Strategic political usage can be employed 'to expand its (agency) power and strengthen its prestige and reputation'. The political strategic use of knowledge can be illustrated in the NGT through the expansion of its power arising from its decision to initiate suo motu (on its own motion) proceedings in environmental cases. The NGT is typically triggered by an aggrieved person filing a motion. In suo motu proceedings a court acts on its own volition in the absence of parties. Interestingly, the NGT Act 2010 does not expressly provide the authority to initiate suo motu proceedings. Furthermore, in 2012 the NGT, in Baijnath Prajapati v. MoEF, 121 commented that 'at the same time it is mentionable that we are not conferred with suo motu powers'. 122 Nevertheless, within a couple of years the Tribunal's position had changed so as to increase its powers by claiming suo motu jurisdiction.
The NGT expanded its jurisdiction by taking suo motu cognizance of stories published in the news media. Cases such as increased vehicular traffic in Himachal Pradesh, 123 dolomite mining in the tiger reserve forest in Kanha National Park, 124 groundwater contamination in the water supply lines and borewells in Delhi, 125 high levels of pollution near the Adyar estuary, 126 and the clearing and felling of trees in the Sathyamanglam Tiger Reserve 127 are illustrative of the NGT initiating suo motu proceedings. These cases reflect the Tribunal's self-proclaimed, expansionist power to review environmental issues, ab initio, simply on the grounds of environmental protection and human welfare. According to Judge 1, 'suo motu jurisdiction has to be an integral part of the NGT for better and effective functioning of the institution. There are some inherent powers which are vital for effective functioning and suo motu jurisdiction is one such power'. 128 While this proactive decision by the NGT to adopt the practice of suo motu falls squarely within Schrefler's political strategic categorization, it also simultaneously attracted the negative attention of external stakeholders. The principal critic, the MoEF, refused to confer suo motu power on the Tribunal despite repeated requests. In an affidavit filed before the Supreme Court of India, the MoEF stated that 'the government of India has not agreed to confer suo motu powers on the Tribunal. It is for the NGT, an adjudicatory body, to follow the provisions of the NGT Act 2010'. 129 No doubt, the NGT has strengthened its prestige and public reputation, but this has been achieved at a cost. Its very success has sown the seeds of concern within external institutions with roles and responsibilities for environmental management and environmental justice. However, if one looks beyond strict statutory interpretation, the NGT's liberal interpretation of its founding statute has resulted in this expression of concern. The MoEF has frequently been subject to severe criticism by the NGT for failing to observe its own procedural rules, such as the improper granting of licences without prior EIAs having being completed or appropriately conducted, 130 and the Tribunal has been prepared to call senior civil servants before the court to hear what often amount to inappropriate or implausible explanations for MoEF decisions. 131 Indeed, in Sudeip Shrivastava v. State of Chhattisgarh 132 the Tribunal took the unusual step of criticizing the Minister of State for Environment and Forests and the MoEF for acting arbitrarily and ignoring relevant material issues to reach a holistic appraisal of the environmental issue.
The allegation of judicial overreach was bolstered when the High Court of Madras restrained the NGT Chennai bench from initiating suo motu proceedings. The High Court stated:
The NGT is not a substitute for the High Courts. The Tribunal has to function within the parameters laid down by the NGT Act 2010. It should act within four corners of the statute. There is no indication in the NGT Act or the rules made thereunder with regard to the power of the NGT to initiate suo motu proceedings against anyone, including statutory authorities. 133 Schrefler's strategic substantiating use of knowledge involves well-crafted scientific knowledge that justifies and supports a predetermined or preferred policy solution. In this context, the NGT's statutory mandate is to apply the principles of sustainable development, and the precautionary and polluter pays principles. 134 The concept of sustainable development has become a complex and contentious issue as a result of the current debate on either (a) giving 'greater weight to economic benefits [which], because of their tangibility and quantifiability, tend to be given greater weight in these balancing exercises than the often less tangible or immediate benefits for society of environmental protection', 135 or (b) acknowledging that 'acceptability of economic growth should be determined and limited by reference to [the] carrying capacity of the natural system'. 136 The NGT has become the cynosure of the application of sustainable development. The bias is in favour of pragmatically embracing development for the maximization of human welfare without causing irreversible damage to the environment. Living within environmental limits by adopting the assimilative capacity principle strikes a balance between the environment and development.
According to Experts 1, 3 and 4:
The concept of sustainable development is well documented but to practise [it] in the field is a challenge. The application of sustainable development is only possible if the judge is technically sound. The balancing act is a ticklish issue. It is based upon [the] facts and circumstances of the case. If the larger interest of the society is to be considered with minimal damage to the environment then perhaps it can be balanced.
[The e]conomic interest of the society cannot proceed over the environmental interests. … residential and commercial infrastructure development is one such area. On one side the population of India is growing and we need housing for the people. Agricultural land is being diverted for residential development. However, there are coastal zone regulations, forest laws that need to be taken into account before such development is permitted. The Environmental Impact Assessment regulations need to be strictly complied with. That is one of the first yardsticks for any evaluation of the sustainable development process. However, in cases before us, the EIA process is often an eye-wash. Limited involvement of affected people in the hearing, publication, scoping and screening issues, no provision in place to cover landscape and visual impacts in the Indian EIA regulations are some of the steps not followed properly. We go into the details to examine the project and make [the] project proponent accountable for his activities. 137 Again, the NGT scientific experts played a crucial role in the application of cumulative environmental impact assessment (CEIA). The ability to incorporate cumulative effects analysis into the development of alternatives for an environmental assessment can minimize negative cumulative effects, promote resource sustainability and make room for future development. 138 In India, there have been serious failures in CEIA studies that have rendered the crucial process meaningless, thereby violating Form 1, section 9 of the EIA Notification of September 2006, which asks for a cumulative impact assessment. 139 On occasions, the Expert Appraisal Committee of the MoEF has taken a 'casual approach' and has granted clearance for projects without performing due diligence. 140 According to Expert 2, who specializes in environmental and social impact assessment:
Cumulative impact consists of an impact that is created as a result of the combination of the project evaluated in the EIA together with other projects in the same vicinity causing related impacts. These impacts occur when the incremental impact of the project is combined with the cumulative effects of other past, present and reasonably foreseeable future projects. Cumulative impact may be [the] same [as] or different [from] those arising out of individual activities and tend to be larger, long lasting and spread over a greater area within the individual impact.
The importance of material data in the CEIA process cannot be underestimated. One is expected to make studies regarding cumulative impacts of all the existing as well as proposed industries; it is expected to collect actual field data regarding each … existing industry and together with information on [the] proposed industry interpret its impacts on land, water, noise, terrestrial ecology and [the] socio-economic environment. Deliberate concealment or submission of false or misleading information for the purposes of screening, scoping or appraisal can lead … either [to] stipulating any other environmental conditions or rejection of [the] application for environmental clearance for the proposed project. 141 The case of T. Muruganandam v. Ministry of Environment & Forests 142 illustrates the scientific concerns and expectations of the NGT in relation to acceptable CEIA reports. The NGT quashed the environmental clearance given to a 3,600-megawatt (MW) thermal power plant in Tamil Nadu on the ground that an appropriate CEIA of the project had not been conducted. The CEIA report suffered from material shortcomings and, to that extent, the report was flawed: there was no mention of the date and location of sampling as required in EIA reports; no study of the impact on air quality had been undertaken; and no modelling had been carried out in respect of any future projects. The cumulative impact assessment of the project was conducted on the basis of incomplete information and non-existent standards, and the MoEF granted clearance without considering these omissions. The NGT ordered a fresh review of the environmental clearance on the basis of a fresh CEIA study.
This section of the article applies Schrefler's theoretical framework to the NGT's institutional form and activities. It demonstrates the use of expertise as a continuum process by generating hypotheses about ecological events and their impacts, synthesizing information to identify knowledge and policy gaps, and providing science-based ecological insights to adjudicate on domain specific case-based problems.
The availability of a spectrum of scientific knowledge which reflects the wide range of cases heard by the NGT remains an issue yet to be addressed. A balanced bench is a sine qua non for the decision-making process. On the one hand, having too many experts can lead to the slowing down or even the paralysis of the decision-making process; at the same time too few experts can affect the quality of the decisions. 143 The regional benches of the NGT face the problem of having only one expert and one judicial member. The expert member may not have the expertise to handle a particular environmental issue, which could result in an unsatisfactory decision. This shortfall was echoed by Senior Lawyer 2 in Bench 4 in a case relating to forestry matters:
All of my eighteen cases that were transferred from the Bombay High Court were related to forest matters and law. I am afraid that the expert member is not acquainted with the forest law. This is a problem of regional benches where there is only one expert member, unlike the principal bench where there are six members. 144 This position is shared by regional bench members, Judges 3, 4 and 5, 145 Gitanjali Gill 201 processes, and provides an evaluative statement to compare possible options in support of decision making. They agreed that addressing this concern by consulting universities or scientific institutions would contribute to the quality of the decision making and ensure effective use of expert knowledge. In Ashok Gabaji Kajale v. M/s Godhavari Bio-Refineries Ltd, for example, the Tribunal appointed the Maharaja Sayajirao University of Baroda to provide expertise and a report on matters associated with groundwater pollution and ineffective industrial effluent management systems. 146 This section has reviewed the NGT's use of symbolic, instrumental and strategic scientific knowledge. Being a recently created adjudicatory institution, none of the three usages is currently prioritized by the NGT. It enjoys a symbiotic relationship, which collectively builds and consolidates public trust in the effectiveness of its decision-making capability as well as formulating scientifically justified policies for environmental sustainability.
conclusion
This article seeks to add to the limited empirical studies on scientific knowledge utilization at the institutional level. It has employed the theory developed by Haas of 'epistemic communities' and, in particular, that of Schrefler and her categories that explain 'knowledge utilization'. While their work does not address courts of law, it is argued that it could be applied successfully and it thereby provides a rigorous platform on which to present and test some of the data arising out of fieldwork gathered since 2014. Against this theoretical background it is suggested that the NGT's institutional form legitimizes sustainable environmental governance by adopting reflexive practices. 147 By offering ecological, technological and scientific resource knowledge, the NGT experts either formulate policies or assist states with the implementation of these policies, thereby adopting both a problem-solving and policy-creation approach. The legitimacy not only includes the decision-making process (accountability and transparency), but also refers to the process through which the 'environment and public interest', as opposed to the 'economic development interest', has an influence. The adoption of investigative and stakeholder consultative procedures improves active participation through dialogue, argument and norms for eliciting factual realities and expert knowledge in order to respond to environmental problems. Nevertheless, the NGT's scientific experts and the use of their knowledge within a judicially controlled forum offers an internalized, accountability-focused approach whereby a diverse set of actors such as governmental and local authorities, companies and multinational corporations are restrained in compromising human welfare and the ecology.
The NGT is changing environmental jurisprudence in India. This is occurring not simply through greater public access as a result of its wide definition of 'aggrieved party'. Initially it attracted litigants because of its speed in arriving at a decision. It is enhancing public expectation through judgments and policy directions which clearly reflect a commitment to its statutory obligation to decide cases according to the principles of environmental sustainability. The composition of the bench and the involvement of technical experts has introduced a new dimension into the decisionmaking process. The legal lens has been expanded by the new and dramatically different composition of the bench. Science has a profound effect upon our understanding of and response to environmental issues. Science has a similar role and effect within the NGT. Independent, in-house, scientific knowledge has become part of the analysis that produces judicially binding decisions.
Nevertheless, there is evidence of growing turf wars between various interests and institutions involved in environmental regulation and environmental jurisprudence. The very success of the NGT, by its provision of decisions and enforceable remedies to aggrieved persons throughout India, has resulted in expressions of anxiety focusing on the powerful position achieved by the Tribunal within a relatively short period. It remains to be seen if a Thucydides trap has been set. As discussed, albeit briefly, the growing power and success of the NGT has resulted in concerns being expressed by powerful interests, specifically the MoEF, 148 state governments (such as the Chief Minister of Meghalaya 149 ) and also the concerns of the High Court of Madras, referred to above, regarding the use of the suo motu power. 150 Additionally, critical judgments have been made against the Central Ground Water Authority, Central Pollution Control Board, and various state governmental authorities. 151 The systematic review by the NGT resulting in critical judgmentswhich often reflect the input of its scientific expertshas focused on economic interests and the administration of several ministries, in particular the MoEF. As a consequence, legal responses to these judgments have been in the form of appeals to the Supreme Court. By way of example, the NGT Delhi bench imposed a ban on all diesel vehicles older than 10 years and prohibited vehicles over 15 years old from plying on the capital's roads. The response of Chief Justice H.L. Dattu to the appeal was: 'One tribunal is trying to do something which is good for people. Let us assist them and not discourage them. 148 See nn. 130-2 above. 149 The Chief Minister of Meghalaya, Mukul Sangma, urged Prime Minister Modi to allow the state government to regulate the largely unregulated mining activities in view of the peculiar ground conditions in the Hill state. This intervention was the result of a wave of protests against the NGT's ban on unscientific rat-hole mining in Meghalaya. Coal mining is a major source of livelihood for people of the state and of revenue for the government. However, the NGT decided that the unscientific, unlicensed and illegal coal mining affected water sources and the landscape, and overall it degraded the ecology: Impulse NGO Network v. State of Meghalaya, Order, 9 June 2014. 150 N. 133 We are not interfering with their order'. 152 Subsequently, the Supreme Court upheld the NGT order to limit the entry of tourist vehicles that did not have pollution certificates to the glacial Rohtang Pass, known as the 'Crown Jewel of Tourism in India'. 153 In 2014 the Supreme Court upheld the decision of the NGT to cancel an inadequately prepared EIA. The result was that the proposed Aranmula International Airport in Kerala was stalled. 154 The MoEF has chosen to adopt a confrontational approach, based essentially on exercising political power and budgetary restrictions, rather than follow the statutory appeal procedure to the Supreme Court, where it has enjoyed little success. This strategy has defined its relationship with the NGT from its inception. Initially, the Delhi bench of the NGT experienced a marked shortage of infrastructure, support staff and basic amenities. 155 Similar problems were experienced by the benches in Bhopal, Pune and Kolkata. Ultimately, it required a direction to the government from an apex bench of the Supreme Court of India to provide the NGT and its members with appropriate accommodation and the status of High Court membership. The apex bench members, Justice Singhvi and Justice Mukhopadhaya, required the government to ensure 'the effective functioning of the Tribunal by providing all the facilities and amenities to the judicial members … the members of the NGT must function with dignity'. 156 The MoEF subsequently laid an affidavit before the Supreme Court stating, inter alia, that the NGT was not acting lawfully and had caused the government 'embarrassment'. The affidavit produced a strong negative reaction from the presiding judges, who described the claims as a 'breach of all norms of decency' and the statements as 'contemptuous'. 157 The turf wars continue to the present time, as is demonstrated by the setting up by MoEF of the Subramanian Committee to review the laws relating to the environment and forest protection. 158 Its recommendations to MoEF Minister, Prakash Javadekar, include establishing special courts at district level to deal with infringements of environmental law and an administrative (rather than judicial) tribunal to review clearances. The chairman, T.S.R Subramanian, has stated that 'the NGT cannot pick up cases suo motu'. 159 Should this recommendation, currently before a Parliamentary scrutiny committee, be accepted, it will seriously reduce the NGT's powers to those associated with a review body. As Lawyer 3 stated: 'The whole idea of having technical members of the NGT was to enable them to technically review project clearances'. 160 Yet, the very success of the Tribunal has brought with it significant external challenges concerning which institution ultimately shapes and controls India's environmental regulation and decision making.
This article has charted and analyzed the growth of a judicial body staffed by technical experts and lawyers which functions not only as an adjudicatory body but also moves its focus beyond the traditional, individualized legal issues and associated common law remedies. Its ability to engage, produce and enforce scientifically supported policy has taken its remit beyond the courtroom and into the wider community. The NGT has impacted upon the country's environmental jurisprudence, has developed wide-ranging environmental policies, and exposed serious administrative weaknesses. As in the UK, Indian senior judges tend to be self-referential in the exercise of their decision-making powers rather than looking to the executive for directions. 161 Nevertheless, powerful interests have expressed and demonstrated their concerns over the role and status achieved by the NGT within a brief period. The future of the NGT is uncertain and, in turn, raises questions about India's environmental direction and its progressive environmental jurisprudence.
